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Abstract of JP2002261 31 0 

PROBLEM TO BE SOLVED: To provide a manufacturing method of titanium oxide fine particles which 
are suitable for a photoelectric conversion element and to provide a dye sensitized photoelectric 
conversion element of superior conversion efficiency and a photocell. SOLUTION: This manufacturing 
method of the titanium oxide fine particles is provided with the process of heating titanium oxide sol 
which is in the presence of a specified urea compound, and the method is used for the photoelectric 
conversion element and the photocell. 
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^t-^i^mizmmi. ^mmwzit,^m^-^xi> 
Tmmcnix 0 ^j:xfut^ymmmif^tih . 

[0053] 
[ftlO] 

«-C8Hi7-C^ -(ocH^H^r-SOaNa 



c 0 0 5 4 ] *iS3&<ofeii{i, mtm'^Hzmmzx 

mx'mmffd<Dmtu\ mm^ttimzTs. 
ym^mmim^^x^m.^i'commifmixt 
ntL\>^Tiymb LXiit'vyy. A-t-r^ju 
If 7iiv\^'~f\^i^vi^'y^m\f(>ti. mu^ 

}-y^^i^ji'7y=^=.^M,3~>'¥m^mfhtih. z 
ii^mi*i<r>is,^i^<ottm\>^xi>x\^i. m^mu 
izmmLxm^^xi.x^\ 
[0055] (ommm 
mmstmii. m<omimizm^t:ms,timmt:^ 
■r^mmmMm^tti>mx'h?>. ^iga^-efflvM, 

^:^ymmntix. M^imjcMM^ymmu.: 

^ty^-ir^-rmmisnrnM. $ p>umwmvi}'m 

mmmmi,zm\''>hzti)K'^i. tfz. ^ityift^i}^ 
hhmmmMm>mAz^ (ii)ii*4'6o^-vyT-# 
mm^i}-hmmmmmh\.x . mfmmm'^-iEsi 

^^MfMt. mmthz tifix'i t . 
[0056] (i)mmmm'^ 

j^f}^(ymzmu\ mmMWMMtii. m&za^^x 
mikx'$>hi}\ ttiiimiA<r>mmKX'h'o . mum 

%/m56^. !NFffi¥8-259543-f-. m^-ft^. tm^. 11 
923H (1997^) ll^cfS«$^^TV^I.^^Uv-^i. 

mmmifhzbii^x^h. loo-cjiiT. mzm&n 
j&iizts\,^xm^b^j:immmt u\ 

{i, Ti2-«is*: (Y-a) . (Y-b) m {\-c) ov^-m 

[00 58] 
Utl 1 ] 



CsHia— \)^-(0CH2CHiJa-0S03K 



m 



(a 3) )0 2- 261310 (P2002-261310A) 



Ryt 

(y-a) 



(y-b> 



[0059] (Y-a) Q,iJ±gSMl^fc^^{C5 

t. Q„«±«3R1I^. ;d<«ll^. aSRjil^, 
mi&^il&cDtimi tv\ Qy 1 1 i m^^tli 5 

«f i L- < . 7j-d{-9-V-;l4iXti-< 5 yy-;Piaf J> SO 

v'y^. b'usi^'yg. ty:/v>«. tr7i''ySX{4 
b r^/ys-cfeScTj^j^t t< . try i^>mT»>&<^ 

[0060] -«5C (Y-b) A.iJJ^^il^XtiUy 
[006 1 ] -JRj^ (Y-a) , (Y-b) Rl/ (Y-c) 

( L < amrn'm i ~24, itm^'c* ^ t t 

t-3j-^'^;|/S, T>-;PS, Fri^^l'S. f-b^f 

mnu^-jm (»*L<iijasii^a2~24, mm 
nriu^ii^xii.mm'm 2-i8<or;py-;pasTj) 

[006 2] t/::. -mt (Y-b) 4'cr)R,i~R^,c7)a*> 
LTtJ:<, (Y-c) +c7)R,i~R,6<7)d^.2oUl 

[006 31 (Y-a) . (Y-b)aV(Y-c) >ti<7)Q 

yla^/F^„~Ry6{4lm^$•^LT^^•ci,J:<. ifiLt^ 
MMSiOMi: Ltti. >'Nayys^ (F, CU Br. I 



Ry5 Ry4 

(y-c) 

^) , 7v-air'>m (7x/dfxa^) , T;^^;^^ 

/i-^-^ps (xh^i^;^;i^;}f-;Pg^) , Mex;:^f-;i' 
a (xhdfi^;i^;P'-K-;i'=i-^>'S^) , r>-;i^ (T-t 

m) . ri^^pjj-^v-* (T-feh^^-s. oy>f;p^^ 

i^a, b;pxyx/l/*r:;u:t^>'^) > ;^x*ri;l^ 
(i/xf-/|.*X4^:i/l.a^) . rSH»(r-b^;PTS 

'^yy-Y^wrsya^) . (n,n- 

Jim. y^}Um^ 2-;<?;^;lf4fi^x-?-;l^, '<.yi^;P» 
^) . rU-yL-a {7x:::;l^. h;M;l^^) , mm 
m (trui^/pa, >f s^^yj^ws. yy-;um) , 

[0 0 64] HfeC (Y-a) . (Y-b) Xti (Y-c) {Cj: 

[00 65] ztii^(r)m.&i. mximLxh. 2 
mxm^ixm^LxhXK. *jt. sn^sr-^rv 

^i. B^ymr-^i-ytm^mt^iT-^ytixii. 

J^vyy^m^f :i-y (C1-, Br-^) , SCN-, BF4-. p 

Fe". CIO4-. (CFgS02)2N-. (CF3CF2S02)2N- . CH3SO3-, 
CF3SO3-. CFsOOO-, PhiB-. mS02)3C-^tl^ntL\>m 
tlX^f^tl. SCN-, CF3SO3-. CF3COO-. (CF3S02)2N 

-ximi-x'$)^m<xmtt\\ tfz. Lii^t'ffico 

H'^^gWaCOOLi, CFgCOONa. LiSCN. NaSCN^rifCOT 
Ji^^V^m^^matlZtijX^l, T)V/lV^SM 

<r>maMii. 0. 0^2 mi%mx'hi^mt l < , 
[0066] :^^BMX'mi<m'^(>ixmm.^<DM:iii 

Mir&Tizmfht/^. Zti(i>m^^tltMfX'li^j: 
v\ 

[0067] 
Utl2] 



(^4) )02-261310 



002-261 310A) 



(YD 



(Y2) 



(Y3) 



(Y4) 



(Y5) 



J 

I 

C,H„(n) 



04Hfl(n) 



I 



1 

N+ 

I 

C,Hg(n) 



CHjCN 
X" 



COOC^Mg 



Y1-1 X^l 
Y1-2 X:=BF4 
Y1-3 X=N(S02CFab 
Y1-4 X=PF6 

r?A \-\ 

Y2-2 X==BF4 
Y2-3 X=N(S02CF3)2 
n-A X^CFsCOO"" 
Y2-6 X=SCN 
>2r6 X^CFaSQj 

V3-1 X=l 

Y3-2 X=BF4 

Y3-3 X=N(S02CF3)2 



Y4.1 X^'l 

Y4-2 X=BF4 

Y4-3 X='N(S02Cf-3)2 

Yti-I X«I 

Y5-2 X=BF4 

Y5.3 X^N(S02CF3)2 



Y6-1 X=l 

VB-2 X=BF4 

VB-3 X=N{S02CFa)2 

X=Bf 
YB-S X^CFaCOO" 
YB-S X=SCN 
Y6-/ X=CF3S03 



[0068] 



its) )02-261310 



002-26 1 3 1 OA) 



(Y7) 

^* > 
MeSI,- CHT ^ '^CHjCHjO)^ CHi 



(YB) 



Y7-1 X=l 
Y7.2 X=BF^ 
Y7-3 X"N(S02CFj),. 
Y7-4 X^CFsCOO" 
Y7-5 X=SCN 

VB.1 Xsl 



(Y9) 



(no) 



(V11) 



C 



(CHbCltO)2CH5CH3 
/ 
N 

/> X" 

N + 

\ 

(CHzCHaOjjCMjCHa 



(CH2CHiO)2CH3 
/ 



^ChtOCHaCHjOCHa 
N + 
\ 

(CHjCHjOjjCHa 



(CHjCHjOlaCH^ 
/ 



NiSOaCFgJj 
YM X=PF6 
YB-5 X=CF3C00" 
YB-6 X=SCN 
Y8.7 X^CFaSOa 



•Y9-1 X=l 
Y9-2 X=BF4 
Y9-:3 X=N{S0,CFa)2 
Y9-4 X^CFaCOO ' 
Y9^ X«SCN 
Y9-0 XsCFaSQa 

Y10-1 X=l 

Y10-2 X=BF4 

Y10.3 X«N(S02CF3)a 



Y11-1 X=f 

Y11.2 X=BF^ 

Y11-3 X»N(SOaCI'3)2 



{CH2CH20)aCHa 



[0069] 



(a 6) )0 2-261 31 0^^00 2-2 6 1 31 OA) 



(Y12) 



r-\ . ^" "^'.^ ^2-1 X=l 



^N^ N N Y12-2 X«»BF< 



(Y13) 



ft 



Y13-1 X«l 
Y13-2 X=t3F-i 

^C-N^N^^^^^^^^ X- Y1M X=.N{S0,CFa)2 
(Y14) 

.- Y14-1 X=l 

a^^fkHiM X" Yt« x-aF4 
Y14^ X«N{802CFa), 

(Y1S) 

_ X" _ ^^^'^ ^-^ 

^— ^ " Y15-3 X-'NCSOaCFJj 

(Y16) 

Y1&-3 X=N(S02CF3)2 
100 7 0] C^bl5] 



(a?) )02-261310 



002-261 31 OA) 



H3CH5C-N-C4H9(n) 
c^cHa . 



(Y19) 



(CH2CH20)jCH3 
HaCtOMaCHjC),-^— (CH9CH20)2CH3 
CHs 



(V20) 



CHzCH, 
hbCHjC-N— CH2CH2O 
ChfeCHa 



-o 



0(21) 



(V22) 



9 

H3C C4H9(n) 



C) 



H3C C4Hg(n) 



Y1/-1 X=l 
Y17-2 X=BF4 
Y17-3 X*N(SOaCF3)2 
Y17^ X^PFe 

Yia-i x=i 

Y<8-2 X=BFi 

Y18-3 X=N(SOaCr3)2 



Y19-1 X=l 
Y19-2 X-^BF^ 
YIM X=N{S0aCF3)a 
Y19-4 XeCFaCOGT 
Y19-5 X«SCN 
YI9.0 XsCFaSOa 

Y20^1 X=l 

Y2&-2 X=BF4 

Y20-3 X=N(SOaCF3)2 



Y21.1 X=l 

Y21-2 X=:!JF4 

Y21-3 X=N(S02CF3)a 



Y22-1 X-^1 

Y22-2 X«BF4 

Y22-3 X=N(S02CF3)j 



[0071] 



[fl:i6] 



(as) )02-261310 



t 



002-261310A) 



023) 



(Y24) 



H3CH2C(OH2CHzC)2 
(V?5) 



C4H,(n) . 
l-bC-P-C4HB(n) 
. C4H9(n) • 



Y23.1 X=I 
Y23-2 X=BF4 
Y23-3 X^(S02CF3)2 



Y24-1 X«f 

Y24-:> X=BF^ 

Y24-3 X=N(SO,CF3)3 



(CHvCHaOjjCHaCHa 



0 



(ch2CH20)2Cx:h2CH3 



(Y26) 



M8^ + ^»=t 

i I 
Me Me 



X^l 
V25-2 X=BF4 
'Y25-3 X=N(S02CF3)2 



X«l 

Y26-2 X=N(Ji02Ci-3)2 
V26-3 X=BF4 
Y2e-4 X=PF6 



HsC^ ^N' "CH2CH20CH2CH2-N^N'"^^ 

Y27-1 X==l 

Y27-2 X^NCSOjCFab 
Yi7-3 X=Bh-4 
Y27^ XsCFaCOO" 
Y27'5 X=SCN 
Y27-6 X^CFjSOa 



[0072] 



(Y2B) 



CHa^ ^(CH2CH20)2CH3 



Y2e-1 X-l 

Y28-2 X=aF4 

Y28-3 X«N(S02CF3)2 



{Y29) 



CHs^ ^{CH2CH}0)jCHa 



Y79-1 X=l 
Y79-2 X=BF4 
Y20-3 X=N(SOaCPj)i 



[0073] ±ie?gaiJS«»®{i^?aT'^iint®T'*i. 



[0074] ±m'mmmMiUiB^mimwt&<r> 

mitmzM tXO. 1-20K«%T«> S <^3&«»i L < . 0. 5 
[007 5] (2)«j»?S 



• 



(t.9) )02-261310 



002-26 1 310A) 



mMff)mmii 1 2 1 3 ^mmi^-^h^ ( a r/m 

tLTJiLi I. Nal. KK Csl. Calj^rt' 

H=5:fc'4Mry^-'>A'ft^<^3'>»fi^r 
k') . Br2tm^l:ti<7)ia;^^;b-ti- (m-ftttt LTJiL 
iBr. NaBr, KBr, CsBr, CaBrj^f 

4. .r<7)it«T'tI2tL i I-'^tUi^-'^Aa-^'f 

^<03'>^JgSrffi^^;b-t*-7tmMSI**ifftLl\ ±a 
LitffiWStiS^ LTfflv i J: V ^, 

[ 0 0 7 6 ] L\^->WMvm&i,io.m&±iomrx' 

mmmio. omxto. smrvS) h . 
[0077] mmmzmi-fhmmt. m§jf^< a 

;l^x— f^l^^t'iOx— fyWt-^. xf-i^y^Da-;!^ 
i^r/l'J^^l/X— r/t-, 7°D b' b y U a —jWJTlV^JV 
x-r^i'. yxf-py^^y r7-;Pj;'r7P=ilr;i'X-T 

coffl^Kx— r/MS. ;<:5'y-;W, XrJ'y-yK x^uy 
^^Un-zi^tyryi-^/Px-r/K rnbruy:/U3- 
r;P^ywx-r;i^, at^ja^^v-yy^} 

;K rDeix>'jru3-;K /-KUxf-uy^yn-zk 
^-/I'ffl, 7-fehxby^K ;?';l'^'n>''xhy;K 

j^rv-r-feh-hy/k 7*at::t-=.hy;K ><yvr.hy 

;t^^i:'<7):::hy;Hfc;-&!B!). j/^f-yl^X;P7^df i^h\ ;^ 
;l^7^7y^i:'^^7-nhy|itt!Hs«, *5:t>W4. 

[ 0 0 7 8 ] ^/C. *3*BJf{S. J. Am. Co-am. Soc . . 

80 (12)3157-3171 (1997)(CieSJ$^i-CV^S J: d^rtert- 

7'f-;pfyi''y^. 2-tayy. 2, e-;^-?-!;^^^ 



Lv^iRKKH<i0.05MULh2MJilTT-*>l. . 
[0079] (3 ) y/l-BW® 

fc:<J:0>-VHk;S-ti-|)J©^ti. "Polymer Electrolyte Re 
vi ews-li3j:tX2" (J.R.MacCallumtC.A. VincentcO 
l^i®, ELSEVIER APPLIED SCIENCE) Kie®§tutfll-^ 

Srisffl-rs c t *<T# s*\ #{c,-Ky r y nx h y 

.-K y 7 -v-flih'x y ryint L < mtiz b 
# S . :t>f yl-y/Hl^J^iifc J: 0 y;Wt:§-ii-4*^«x 
^^f^SdS (J. Chem Soc. Japan. Ind. Chem.Sec.) , 
46.779(1943), J. Am. Chem. Soc., 111,5542(1989), 
J. Chen. Soc., Chen. Com mun. , 1993, 390, Ansew. C 
hem. Int. Ed. Engl., 35.1949(1996), Chem. Lett.. 1 
9%. 885. J. Chm. Soc. ,Chei. Commun.. 1997.545t|B 

I . mm^yjHtitimiiim'?- 1 1 - 1 s 5 s e 3 

[ 0 0 8 0 ] ^Tt:, 4f y '?-<7)^mRmzx o mmmt: 

(mm. \iVi^ym. ^5ry*-;ng, ^rv 
m. ^^vi^ym. h'^yi^ym^j:t') X'h'o. mt 
tU:<o^ (mm. ^^oyyitrtu^jm. >\ayy 

t') •eS>0. #M2000-1 7 076-t^fg, ISI2 0 

0 0-867 24^^^mi,ztm-^ixx\>^hmimmhm 

[0081] {4)iEimmnn 
^mnx'ii. . mmm: t'o^f ^ ymmm.mm<7)mh <o 

(a) mEmmm 

*mMizmmmmmmMmmt lxh. j.Ha«e 

n et al.. Synthetic Metal 89(1997)215-220. Nature, V 
01.395, 8 Oct. 1998,p583-585fcJ:tAI097/10617. 1^ 
©59-194393^^^18. ^^^5-234681-^^.^18. *n# 
¥fm. 923. 774-^. #ra¥4-308688^&?8. *ll!Rffl= 



(SO) )02-261 310 



002-261 31 OA) 



m. 764 , 625^, !|fg§¥3- 269084^i.^fg, #M¥4-1 

Tsm^^m. wm'f-4-n53%^m, #r^^4 -264i8 

9^m. #iff4-29085m^«. !f$iBT4-364153# 

^^?g, #^^5 -25473#<&$8, #^^5-239455-^^5^ 
18, #IB¥5-320634-ti;j?8, #M¥6-1972-ti.^?8, # 
l§T7-138562^4^«. ^¥7-252474^^. 

1-149821^^^, #M^ll-148067-t^$g. mmi-ll 

<m^lZtij^X'^i,, tfc. Adv. Mater. 1997.9,N0. 
7,p557, Angew. Chen. Int. Ed. Engl. 1995,34, No.3, 
P303-307, JACS,Voll20, NO. 4, 1998, p664-672^(CiSK 
§itTV^SJi-yd'f-;t7xWb^, K. Murakoshi et 
al.,;Chem. Lett. 1997, p47U;fEKc0^y fn-zl^, 
"Handbook of Organic Conductive Molecules and Pol 
ymers Vol. 1,2,3,4" (NALW/^, WILEYJiilR) tCSKS 

x-uy) i3J:x/^<7)mmi^. yf^Vi P-yx-]yyh'- 
x^y) iii:.x/^<r)mmw. ir^^Ji-ji-i^yiL-vyax 
J/^<nmm. ^^)^:^y xyiiXx/^<D^w. '-KU 

I, 

[ 0 0 8 2 ] IE?L ( ^jMTOtCiSNature, Vol. 
395 . 8 Oct. 1998,p583-585{CieK§fL-Cl^.S i^tH 

hcOX o^^:f;i-:^yy'J:(!)H-t^'riit-^imat 

ito, m^m^tmmff)yitTyi^-rfi'mm (^«?^ 

m<7Mm) Srff-5fcy>fcLi[(CF3S02)2N)OJ:3^rffi 

[0083] ib) mmi\Mm$in 

^^i,z2.^vi:j±x'h^ztibmt.L\\ tti. pmm 

^')i'X'0'h^\>-^zbm>mx'h^. mth&miz^-o 
Xpmmtit^^i^^ ^^y^iity^yi^-^ji^m 

U^mmim^ -yXKltiK HKfc4. 5eVKU:5. 5eVli(T 
X%hZb mt t < . $ ^> t4. 7eVliLh5. 3eVl,:iTT'S) 

l^ili^^ciO^yi: LT«iCuI, CuSCN, CuInScj, Cu(In,Ga) 
Sea, CuGaSea, CujO, CuS, CuGaSj. CuInSj, CuAlScz^ 
bifimf^iil. CK^tt'-CtCuIfcil^ OiSOitfiMtL 

<, Cul*igtif i LV^. ze)m^<:r)pm*mit^^^ 

mi^bLX. GaP. NiO, CoO. FeO, BijOa, MoOj. CrjOj 



[0084] (5)mmmi<r)m^ 

^(^mi^zwik<r>mmm^^m.ts-mx'h 
I., i-y\imM±iz-m^ mmi^ii'm--th 
mx. nm\i^ffmH^thzbiz^j:h, 
[0085] fr^o^-^, mmimcomi^jhi^ijmb 
tx. mmm^zxi%^Mii:mmti^Era-t:!t.^ 
ti^imEJ: *)i&\>^EMzixm..(^msiimizmm 

[0086] f^OJS-g-. li^iOSJtMjMJf {cfcV^TIi 

<r)mb mw.<^ijWim\mx'% h . 

[0087] ll«c«»M^ll*<7)jEfL (^-/l-) StMW 

m^iziiMmm^cvD^<r) Yy^mm 
x-Mmm^mim^ i . f<DmmiH^t^ zbhx 

mm. xeya-hs. mmm. mmm-^m. mmm 
[0088] {D)nm. 

nmimi<mmm.mv\i^bmmz. mvmm^t^^x 

mfftLTJi. :^Ji mum±. m. m. t;i.5 
mm^^mmim yi^'f;A-xxm^mimi. y-y 

ffi. fll, 7;PS-'>A. -7:/:t^i''>A^*ffii® 

5d#*«co{^{i, :^'yXtfziiryXi-^yi'X'h^. Z 

tii,z±m<^^m\i:mmttzimmLxm\'^h, imm 

{i20Q/DOTT-*a. 

[0089] #mttSjt«ctiitfii<7)v^-mj&»-:^itytii 

mv&^^mmmizLx . mmmm:^mi)^i^x 
m-iti(omtu\ z(r>^nmiimmi-i^ 



(?21) )02-2613 10 



1 



002-261 3 1 OA) 



[0090] nrna. mmm±(,zmmmti:m 
;< y^tfdmm (pvD. cvD) mmi:^ 

[00 9 1] (E) ^<r>m(r>m 
mm^'^mmmMm^m^^hi^^ki. m<<zmxh 

O3; ZnO, NbjOsT'S)'). $4>tCff* L<{iTi02-C$>l.. 
T^"9Ji<i. W;c<fElectrochim. Acta 40, 643-652(19 

%)f,z^^ixx\^hxrv-^u o u i^7.m<nm. x 
f'i"/9'<m\,zi.y)^-th:itt/^X'th, TMOflojff 

1 1 V ^Ji^{i5~1000niif* 0 . 10~500n«*iS tif ^ 
[ 0 0 9 2 ] t3t. LTf^fflTS#«ttSJ$*t 

[00 93] iF ) m^mm^mmm&mm 
±M<7)X 0 iz. ^mmm=F<7)f^mmiimiz-^h'^ 
m^^j:mm^^x'hi. -k^Ki-^^z^^mi. mm 

[ 0 0 9 4 ] 02 mmvMiQ&b&mmmmi 

t<7)t$)0, mm:f)^i^yti)^xm-mmt^j:'ox\,^i. 
msii. 3iBBS«50a±tc-gs^Jsy-Fii^i§(t, ? 
^izmmmmMioamif. tmo®6o. ,^^120. m 

*N-|.ffljii:^:oTV^|,, 04{i. ^a«50±tl$^> 

{zmmmm^L. Tm*)mm-ffLxm6m2Qi:^ 
(t, -mz±mo-mimffz^Mmmdoai. 

ii40a) imirzh(oim(r>mi,zTm'omboi:m^2o 
tmmm3ot^-iYtE^-tfzi><7)X'h*). mmi)^(>^ 



*<ASfr«.«jfC'*^. men. mmmi50i±izmm 
awiioa. T^oiieo, !83Ki2o> mmmJmoni: 

t/nmmmmAoimf. zco±iz^^m.5ommtfz 
i><7iX'hmnmmt>M'^Mitimx'f,i. 07 

•CS!at>i20iS:iS»t. $ A>t=mi^iS«30t5J:t^SBBiffli 

^^40aSris{t, z<o±{zm^mmoi^mmuztcr, 
x'S>o. icimmii^(i>^i)^Mii-himx'S>i, 08«, 
mmsoa^izmmmioa^^i. -rn'omm- 
Lxmm2ot:m. ^'^i>zmmm30iixu'mM 
mmw9A0ai:m-f. zco±i,zimmi.50a^:mmuziy 

9«, mm5o±izmwamm. -m>om^it 

Lxmm2omii: ^(^yizm^commmmso^rm. 
Jt. :ico±iz-^jmmmmAottdi^o-mi^ 

[0095] C2]3fc«?te 
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